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4. 0-5. 0 )um©J|E<frT*j£J&L£CDt>, ffilAtfCMP (^b^»«Wf«) 
[0 0 4 7 ] 

0 l tc^b^J; e> ic, TBP^-;i/ KJf3±jc, #JxJ£;w\ 0 y # y >$rjc 
£ U, M^.^r;i/^^<fc y fcS */-;!/ K3r*y ?HK4 fcrfo 100 — 200 nm<Z> 
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I6$:MIT, MRI5 ^^-^^7^14, 6 fttCilgg-f S 0 K 

^ v -?m 6 (D&tfmw ^ £ t>*^#&^ >> - ;i/ k ^ -v y 7m 4 * « 

[0 0 4 8] 

i^ctc, _t3lSS/-;i/ KM7_h&c, iil^A^ # y >^c«fc MxJiy;^ 
"^■i: »J**«S»JBl8.«r*&0. 15 — 0. 2Amffl|»T'Mt5. 
[0 0 4 9] 

ZLVsmzm-t wmmtm cfgn) j:tj45T»9» 

ff-5o «5»&8J:tc, M^-li^^y # U >^tcj: y, 

tfl$cJi£$j2. 0-2. 5Am©fW/at*. ffiV^T, m5£<£>7£^£ £ W 
KS:^"r§ &JBV*T, ^tf'JT^f-f ^*>i«yf >^ (Reactive I 

on Etching ; J^r, r R I E J £^3) <fc *J ^'ft^JB §:X>yf>^LtA 

^-->^t--2>r £{c «fe y, &38#*W teal's. TMi9©^ffl 

>r y >^fcfljv^$s^©xy^:/y»gj:y%3sv*. 2:©^ 



2 1 
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o fcfc, T^*9©^/**t**fcLTfcl:, ^fb^©ft&, Mill Sft«i:mr«i{c 
l. 5JK±©i*v\iK3KafS&^ , t*«lffi^hbT, n;Uh«^{FeCo 
) , ^3H)A3^b h^K-fb^ik (FeCoZrO) * fc«:S?/l/=i — A 
&g-ffc*fc-££ (FeZrN) fcifOT^b? 7*-££&Mv*5 «fc 3 IC LT =fo «fcV* 

T% TMi9^ *»Wtcfet*t* rjg2©«H4«j ©-JlttflUcfcf/S"**. 

[0 0 5 0] 

;i/^^-JS2:^0. 3~0. 8 /tt m^J^^Tf^Lfe©^, »f3tO^JK33«fe^® 
4" ;HH-&& (NiCu) fcif&Mivs.fc^KiL'rfc.fcv*. #flBf£ 

M**-y i o sfc«><z)xy^>y«tatc j: y, 7;i/^JS<z>e> t& 
&><z>maB i o k^isstis- 

[0 0 5 1 ] 

*©*flStti/^->10li, xn-hMh (TH) Sr*3£-r*ISfcSi|l© 
o 2NBttJBf/**-> l o Sr^-TSBRlctt, MI;^->io©I 
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*gis (jsaTh r^ifesgj £^e>) st?-* .tenet 

- y 1 0 o^fc < £ fct&3fiMS8ISj£f&tf , TSP«B« 9 <7>¥ig 

V^T^StlS±aPJK-^y^fipi 2 a c (04#J8Q ©e>%> ±fEtf>£4®3P 
<Z>_L# tC mm 3 *l -5 £ £ & -5 }C £ S lK3pt ©818*1 £ r m-ft $ i± S 3 £ # T 

^^^-*^©M«Wfi*M*4©ffi, -y^r;i/« (NiCu) &£ftf>#a'l4£M*m 

o 

[0 0 5 2] 

* u> M^.tfr;v5tj: ufc-saafc^f-vy ^Jf 1 1 &*&o. i~o. i5^m© 

n^WPS 1 0 ktfr^^MCfcoTafctifcv* «fc e> JCTS. III 2 (C^bfc «fc e> 
tc, fB^^yyjil l it, TMi9©*ffiii^iftI/^->l 0©*iSi: 

[o o 5 3 3 

-JiT-yJMmm l l 2 (j^T. SUc r^fc^jfj t^e>) &*jo. 8-2. 
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j 5Krt*--y?zti&z.t.£.rji&Mmffim* [ mmmi tffiwh* mmzmm 

•tzboyn-tz, EI2(c^L^J;e»{c, nt-jif-y 7mMM i 1 2 <D$mmt* 

tliit^S. fcfc, tf-JVT-vJMMM 1 12©M»Ult}t S-fbfife© 

fife*3;Uh^ (FeCo) , ^;i/Z3-^Azr/\';i/ hiSIBftfl:*^ (Fe 
CoZrO) ifeli^a^AttSftft^ (FeZrN) ^^©7^1/77 
*-£&&Mv^ J:e>iCLT%£v> 0 liT?, sK-^ >y :/tu£gJi 1 1 2 

[0 0 5 4] 

tfffiO. 5-1. 5 (i mSStC&Sfrtf ^. 
[0 0 5 5] 

#ac, EI 3 ;)3«fctf09 tc^bfei:e>{c. 5*?-;i/^y ^frfggJS l l 2 _ttf)/?r^<E> 
&«{C, #Jx.l£:7 l^-A&o^&lCfc $c (Fe) , -v>T)^ (Ni) £J:t>* 
ziA)lh (Co) l. 5^x^J^_hcD^v^m^ : &^ft-^^'[4MM, 

®\7t\Z$i—V>r)\;nA)\; (CoNiFe;Co:4 511%, N i : 3 0 

tt%, Fe : 2 5fi*%) cfcy^sS/Jf-Zl/^y^aJl 2 a SrS&l. 5~2. 5 

tc, BHPflsi o k©Ji*fcfeWS3f?-;b^y^lSf«gjf l i 2±kh«b&smbjWi 2 

b fea^WtC^-TS. JK-;b^y^fflJl 2 a £ tfti£%&i$flS 1 2 b 
> ±MS1 2©— fPSrHfiJc-rs fcfc, tfT-^y^BPl 2 a ©J£ 

Mit JifHLfe3o©^M7C^i:^{C, ^DA (Cr) , tfuy (B 

) , ± (Au) fcJ:tHH (Cu) 0>3^><Z>^fc< fcfc lS&^frfcO&M^SJ: 

[0 0 5 6] 
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jJ<-^/^y^fiP 1 2 a It. #lx.tf> tlM-t-SH 1 3 iZmbfc Z^te^mW* 
ftSt)©Tf*»»J, tfeXglC^Txr^TU 8 0 h&£<RJ (EI3{C£tt 

fr&JElC, 1 2 a (1) , cf3^gp 1 2 a (2) 33 «fc tfcSSSP 1 2 a (3 

) mt'^^o $fcs»api2a(i) aa#«#_t©SB«h9y ^*s*^-rs 
, 3K-^y^api 2 a««aa®^f^y^jsi 1 ©TS««^e>±sM«tc^wT 

3££-f£^{c, #fc, - > 1 0 0itfi^^$fe«i 1 2 a (1) (DM 

[0 0 5 7] 

xAy* y >yjcJ: U, «fl¥#>o £&tc;J3W£ 2/- KSfcfcSMK (EI 

l£> 1. SJ^iCDlSVN^JS^S:^^**^-^^;!/^^;!/ (Co:4 5l 
*%, Ni : 3 011%, Fe : 2 5fi%) £T & Jg V * S «k 3 JC f § . #ClC, 

9 ^&^&t=.&\zm^t^7,z<Dm^£.mwi-z-&2> 0 mz. 7* h uvxhm 
±m(nmftMmzMmvfemuffl&mx.z> : b(DT*&z> a yu- 

JffcLTM^T, SjW«boSi56tC«fc »J, ^-7^r;i/3/tjVh^ (Co:45l 
*%, Ni : 3 011%, Fe : 2 5li%) J: U & Z> jtf- )\s=f- v 7°B 1 2 a & 
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[0 0 5 8] 

7£IC, stf-^y^SPl 2 a 33 J: tflKS&gMBSB 1 2 b©M^7^^tlt, 
ffljl&R I Etc J: »J, X-jl^y^ffiMmi 1 2 £x */ > ^ IT A# -x y 7 
•?£o i©xy^>y«tsuc«fcy, ^falgJi l l 2©e>*>, 

izm&zn, Bi4 asitfeu oic^L^j:e){c, ±Mii 2©— sp&fli^-rs 

jjf-^^y^flj-l 2 c <fc oq&j&SMSP 1 2 d^USns. jK-;i/^y:7tMg 
A 1 1 2 £A#-x>^££#)<Z)xy^>^:£j£i; ITR I E Vn£ Zl i: {C 
J:»J, 2 c <k 1KB&88&» 1 2 d &lWSa^o*gl$ra 

J&JSlCfcU, -r^t)^^-;!/^^^? 1 2 aJ3J:t>*^^^l$ 1 2 

[0 0 5 9] 

/K-;i/^^^|J 1 2 c^S^fSfeibCDR I E tC J:«x^/^>^S&ff "5 

RgSfcte, ^ic, 09j*.tf, i&m (ci 2 ), H&>ft^n> (bci 2 ), ifi-fb*lR 

(HC1) . B37yfb«iR (CF 4 ) , is? vftMim (SF g ) £ J: HJUt 
n> (B B r 3 ) (Do *><D'ptjt< 1 mi^M (H 2 ) , gftig (0 2 ) , gjg 

(N 2 ) fe«ttfr^/=f> (Ar) fc£&»^l/fc%©&-£*fX»/^>4f;*f*S:jg 
v*&i:#lc, iiUJlUmz 5 0° c-3 0 0 1 C©*5Hrti:«iS A-iJC't*©^ 

[0 0 6 0] 

X-)1?-V7B 1 2 c ^3J:t>^j?&^MSP 1 2 d (i, 12afeJ: 

v ygp 1 2 c sK-;b^ v ^85 1 2 a CDSfcM 1 2 a (1) , rftHfflS 1 2 
a (2) , 1 2 a (3) IC**/^ 1 2 c (1) , t^raBP 1 2 c (2) , « 



tfJ$E# 2001-305249 8 



#2000-195125 



SfggP 1 2 c (3) feffStCffeS. ftmB 1 2 c (1) 1 2 a (1) £ 

-^y^SPl 2 c ;J3,fctfi8B&g8&as 1 2 d tf-;i/^y:/3Pl 2 

afcJ:tf&&&8&8|Sl 2 bfcHflllC, 1. 5^X^J^±©^VAa*^&^t--5 

tf3X-;i/^y >ffflSl 2 c IriSilt, #IC rjtffljsjf-^y ^ l 2 a c j 

[0 0 6 1] 

±IHLfcJ:-5fC, ±W-;i/f>^12ac!t y :/3P 1 2 a £ «fc t>* 

jK-^y^asi 2 c i/TTgjasti*. -rj&fc-b, ^fiPsK-^y^ 

12aclt m~<Dmj&J:mz&\,\T-f&l,TMM-ZnZ>*j<DT°\tte<. MTLlt 
±T»C2^fflStlfcsK~;b^v^'gP 1 2 a (±«SP^) £ J;t>*rt<-;i^ y :78P 1 

2 c (TJS3P30 ©-eti-?n©^j«xjSS:iRT«iss*is. rr-e, tf-;i^y 

s/:7«Pl 2 a <£>$fc$iggp 1 2 a (1) £ .fctfsK-;!/^ 1 2 c ©5feSgaiS 
i2c(i) *»«tc^ws r^ifiggp^j <z)-JUfr#Rc*f)£U _tasjtf-/b 

o 

[0 0 6 2] 

#C»C, ±^54<-;i/f -y^l 2ac$:Y^^i:Lt, R I E IC J: »J, 

(iHiii^^b, 1 2 d©fBa8««%l»<) tCj^jO. 3-0. 
y^>^-r-5o i©iyf>^l{ci»J, IH^^-v 1 1 £<fct>*T3Pi&}S 

9 0)313, _tS^-;i/^^y 1 2 a c©@HtSW^©fI^{C^^^gp^^^ 

0) icM?** xy^>^38£#gfl:# (TfiPfiBffia) tc*ffsxy^>^3S£j: 
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»12a(l) sK-^y^fflSl 2 c©5fc38SPl 2 c(l) TMi9©^ 
"b©$fc3B«si 2 a(i) ^c^-tsgp^i;, 3©TMi9(0-ai5i:^|5i 2 

a(D mtiz&^xmttitnmirwjm i KDSta—Bmz&rzxm&z 

brv^s. R i e fcmv^r £ic «fc y, ffi^^f-vy^Jf l ifeJ:t5T8P?Kfli9jc 

[0 0 6 3] 

££ac, AmOSS* l o 0° c~2 0 0° C©«gBft£&£ J: e> fc-rs<Z)yW*I 

[0 0 6 4] 

il 3^$5|0. 3 — 0. 5 (im<Dm&T*Bf&~?Z> 0 
[0 0 6 5] 

&tC, ®6lC^LfcJ:e>fC, _t3|Stf-;i^y ^ 1 2 a c ©BB»1K« <fc »J 

(Dm® m&mmi 2 b, i 2 d&mmmmzi&o ic&vz¥m.&mBmi 
3_t}c, #fit.««»«)o*«sjc«fc (cu) &vte&&mm<D&»' s » 

'yKM©fln>f;n4^i. o~i. 5 n m^A^TfSJRftlcjgJfc^s. ^ 
©»Bt3>f;H4tt, Mill tit^ai 3 fc^Lfc*e>fc»l##©¥ffi«3§ 

fe^**e»j«si 3±(c, n>f 1 4 s &iin>fM 4 n-mzB&c-tz 
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[0 0 6 6] 

* h us?* h»itii3>f;i/ i 4m<D&mmm*:B.mte<m®>'D< u & 
1 5 &^-tsBKKitt, mmm 1 5^*ug=i>f ^ i 4 & «fctfn>f ;i/ga&au i 4 s 

<DJBL-fi<D±Wttt>te^&$KLT% <fcv\L (B6#i) , * £&^e> J: e> ic L 
[0 0 6 7] 

#ClC, H6tC^L/fcJ:^JC, ^fa*m.o «fc-5JC, ii if y # y > i^ic J; y 
, Mi«7;^tf 1 6 p £,ftj3. 0 — 4. 0/tm©f*t*MbT, JtfflSjtf- 
A/*V71 2 a c, IHiiSPl 2 b, 12d, i»jaca>f^l 4 is J: tfn>f 
mm 14 s^lCJ:oT«I^Stifel!aint*3gM«S:«lffi"rSo 
[0 0 6 8] 

:0«»a'J, EI 7 Icj^LfeJ^tc, fln^f ;i/ 1 4 5 

2 a «t tffig&gii$£p i 2 b«<atffi-rs*^fT-5. ft&Mti e(Dmmumt.Lx 

[0 0 6 9] 

0 7&C^L£J:e>{C, iiij!RIEtfc(W^>^J>y(:j:iJ, 3>f 

;hbmb«p i 4 s z.&jLmiz&^z&j&znz^j jimmmmi 2 e h tzmmz 



2 9 
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[0 0 7 0] 

EI7{C^L^J:e)iC, TO^tlfcii©^^, MWl2b®± 
#fr<o3t?-;i/^y :/g|Sl 2 atf)g£3Ml 2 a (3) (D±JjiZfrVX<Dmmz, ±3 
mmi 2Gp-^$:mf&'tZ>±3B-t7 1 2 e Zffi2. 0~3. O/tm0lWl 
1RMlzmi&-fZ> a ^tf)_tgP3-? 1 2 e &&-fZ>mi 3 JC^b£<i: 

e>&¥®7Bm£^ir ^©T'&'K fin^;n 4(D±#M^«£ir3a-? 

Ul2e(l) 3-*fflS12e(l) (D mil \Z&^T - fr?- V 7B I 2 & (D%k 
Ml 2 a (3) (D-m£®ftMK*-A-^y7?Z&?izm&-?Z>mm®l 2 
e (2) i: £-g-A,T*VN£„ _tgP3-? 1 2 e©#|^|ft#^C^T&^-r£ 0 ± 

®h-?i 2 ett, ^tf^^p^icfc^T, imngp i o k £>i vxm&mmB 1 

2b, 1 2d5:^LtTMS9^^ScaS^tl5i:^f:, -£tf)i!u#3P#fC 
£^T, jK-;i/^y7gP 1 2 a Zft LTtf-Jl* v ^3 12c £&M$L&Uzmm 

[0 0 7 1 ] 

_hgpa-^ 1 2 e &7£j&-t£|gHCtt, iWfC, n-f JVmmm 1 4 s (DJi-fifrb 

mmLte\,^fflmmzfrVTmimznj;immmmi 2 e h£^-r5o ^<z> 
nj)\,mwmmi 2 e hi±, ummmmi 4 s t^mm^ (mm^-f) 
m^w\zmm£-&z>t=.&><D : &<DT*&z> a ±$3-* 1 2 e &£z$zi4 jvmmmm 

ffltLiZxAy # y y*f\z& #|;U£i. sj^oftv^actes 

sua-* 1 2 e zm&i~r2>mi!riz&^T*j. TB&m9i$*:mi&Lfcm&z.m& 

tf^fecfct^OXiS^) SraHE-fb-TS^fctCJ:*;, ±Wa-^ 1 2 e 
[0 0 7 2] 
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1 2 alCfcttSflM 1 2 a (2) £ ffejgaj 1 2 a (3) i: «fc »J 

tes-rs £e>tc-r£„ JMfci$}c&, ±gpa-? 1 2 e©*t&3g#, tfcxgtcasv* 

fc&fi&C±gP3-* 1 2 e S:BBffi , tSJ:-5JC'tSii:iCJ:y, _fcgP3-? 1 2 e 

*8£ smarts cifctf^s a* e>-e&s. Mx.tf, _t8P3-* 1 2 e 

f£Jg(0tlm#, tt&&iftiSl 2 b, 12 d<DM%im<D&W:£.&&-M?Z>£olz 
tS„ ^^-e, Jif-^/^y^aS 1 2 a, 12c (_hg|S/j<-;V^^y 1 2 a c) , 
&&&i&tilS 12 b, 1 2 d £J:tf_hgP3-* 1 2 e KJ:oT«J&3*lS_t8MBffi 
12#, *»WJCfe^S r^l<Z)ittIj JlttWtCjfcf/S'rs. 
[0 0 7 3] 

¥<D%kMmMttW£ U Ml 7&|f|20~40 ^mCj?*^ 

[0 0 7 4] 

SfltC, H 8 tCasLfc «S«flnX-*>flFJBXjglCj: Ufa^^^v Kfcitfff 

Ffflx7^7 U >y® 8 0 SWBUK^Csy K*^^"TS. ^© 

.i:^cD_hSP3-^ 1 2 eMi3»cfeWSli^»«3it±, 01 2 {Cjjtb£ J: ? 

o 

[0 0 7 5] 
[0 0 7 6] 

v-fW&M 1 1 2±\Ziii-)l^y7%V> 12a &7£j&U i © sK - ;b ^ y 1 2 
a £ LT^TjK-;i/^y ^ffrlBJi 1 1 2 fcA^-n^f £~ £tC<k 



3 1 
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"fe, yaffil 2 a Sr^^JCsK-^y^api 2 c fcTg/fc-T * fc&lC 

tt, «ffe»c, stf-^y ^Srfigji l l 2 5:;^-->n5fci!)ffl7X^ Sr^/& 

112 £/\°#-:=.>^-r££#>tf)V*? £ UTsK-;i/^-»y ^SP 1 2 a SrfljV^T^ 

VX^ £ LTfgJg 3 *l v:7fflS 1 2 ate, ±8PjJ<-;1/*- y 1 2 a c CD 

[0 0 7 7] 

WmMl 1 2<Z)*ffi&CMP«fe^JCj:»JWISlyT¥fi J fbt , S<fc-5tCLTV^S©"e 
, J^T<7)J;e)^SS{C J: y, #-;i/^>y 1 2 a &iMS£tC7g/£-r § i 

-t^t>t», tf-jiT-y y°mmm 1 1 2 z^-mitLft^n. z<d#-;i?-v 
ymmmi 1 2©^®gptt, rm ^m^m^z-y 1 om <Dw&mmzmm 

1 2 a Sr^fifc-rsfc«><Z)7 U - A;^ - > 5:iliIlcMtS 3 
1 2 a {CfcttSftM 1 2 a (1) ©<65:09a.W:*lJ 0 . 1—0. 
[0 0 7 8] 
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, ±3Ptf-;i/^y:/ 1 2 a c©i*J|fgftlc^£"t&cifc t^S 0 i-fcfcfc, _t3P 
tf-;i/^y:7°l 2 a c £#f!fLT7Ml*T {C, 7 U- A* o £&IC J: o T-JS L 
T^-r*»^JCtt, fi!3RraSil3*lTV%fe<J:-5JC, ±§/K-;Vf ^y^l 2 a c 

2 a c Sr^Sf LT^^-tsifctC <fc U, SP7?*>* tff-;b^ y ^"fiP 1 2 a £ 

^t5feft©7* h l/*;* MgCDj&J^tt, ±.mtf- to* V 7 1 2 a c 

[0 0 7 9] 

^^fe^t^n/l^h^-g-ti^'STO, M;U;£$cXy>r;i/=rA;b (CoNi 
Fe) feE^Si-ifCLTV^. — flglC, ^ <Dfflk—v >rtonAto bl^£«> 

A to h #3stc2if -r s x y ^ > a°- v n >f ^S-ft««tc*f f <& x v * y 

vmm.*. »; #-to*v7mmmi 1 2 £/\°#-x>^-r 

Sfeftxaxy^^JMBarlCfc^T, sK- y ^fuSEM 1 1 2 KfcffSxy*- 
»J*>jK-^^-y^8|Sl 2 a &C#f1-£xy ^> < L, 

1112 ZA$--y>f-tz>f=.!!biz®i-y'rtoziAto b-&±& »J 

^"spi 2 a &v**fcLTftffl-r&£fc#ortBi:fc<5. fc^u >K-^ v -7m 

^y^SPl 2 a<Z)J?*&#l^o+#JC?»«LT;i3<#g#&*. T$-to*v7 

m i 2 a izM-r &x.v*i/>r-SL (isyi) xy^^y^oaia^jDxs 

[0 0 8 0] 
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X. ±Btf-fr*vzf 1 2 a c &-MbtML/<J:^ rtSPJS*©«j» 

2 a c £#f(l7£j&U y ^"9* 1 2 a (DBff- £ »£ICJ* < Z. £. iC J: »J 

[0 0 8 1] 

[0 0 8 2] 
[0 0 8 3] 

Sfc, *mM<DJ&MX»lt, ±Btf-JV^v7 1 2 a c £ L/TIS^^-V 

y ^» 1 lfiilFTMia &38#Wlc:i:y^> i^r ITRIE 

f^fflKij:y, aa»^^y^®i 1 as «fc ras^a 9 ictt-r v^isu 
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[0 0 8 4] 

*mm<Dj&MX*l$. EI 5 fcitfEfl 1 {C^L£<fce>lC xy^>y#t3S 
tC<fcoTlKffifiP^l o o &Mtsf^:, ±M-;i/f7^1 2 a cOM5a«« 
&Cfctf£#i&<f£JgA#-> 1 OV-m&^vT-y If IsT z>lZLf=.(DT° 

3_t3|Sa-? 1 2 e tOfl^iUlCiitSit^t^So 
[0 0 8 5] 

i»Bln^;i/l 4 Sr^-tSii:i:«s.*Til!l©*lg©ft«S:<S<i-Scli: 

JStt, l 2 a©flgj?K:fc#^S£fci:&s. r <d <t e> &t§-a-&c£ 

v^T, f*0E=i>f;i/i 4©ii#{cmig£4x£^££&3;miSiMi 6©g|J*£^<-r 

*6©7gJI&T»tt, Tm<Dmffi<D&m*:i&<-tZ>Z£iz&i). i»fil=i-f;n 4©±# 
/hS<"tS££jb<T?£S. LfctfoT, ±IBbfc3K-^y^aJ 1 2 a ©KJ£# 
[0 0 8 6] 

'*HJ6©^ffll^tt, *R3>fM4 (3>f;bg^gp 1 4 s 
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y/i$-t'tei£<Di&mii&min&m^&m& mm^^/ii 4^©## 

[0 0 8 7] 

r*&C, 08, HI 2&£Z$mi 3 $:#ILT, #^ffi<Z>^J»JCffi£f»RlK£C'\ 
[0 0 8 8] 

5, 1 6 & 1 7^©0;*£#li&LTv^ o * iln^f 

Ttt, *0>S*Sg<Z>#S:B^LTV*S. 08 (A) 0 1 3 iCfctfSVIIIA-V 

iiiA^ic^ofe^tam®ic^^i-^> 0 Hi3tfj©x, y, zmismzm-t 

[0 0 8 9] 

01 3 K&Lfc&$K* #?KttM^^-> i o©*tJrag©ffifitt, ^n-hA 

>f h (TH) SrSSbje-rSBRCDSmilJ&SffiB, tm^D-hMh^nffil 
(THOfif) V&2>. XU-b/\4h (TH) tt, Mi;^->10©i 
M3%0)&W (THOfil) ^&X7^7'J 8 0 ^T'CD^^ £ LTMJg^tl 

So £7c. 013tC£tt£ rMRHOfifj li, M Rfll 5 OD«|fc380>fft«, ffc 
fc^MR^-f ^^Dtt&ibt^^5 0 MR/Wh (MRH) t±, M R/\-f h if 

nfiii^xr^T'J >^ffi8 o it-ffig^tfes, xa- h/W hifn&g ( 

THOfif) £MR/WhifD&« (MRHOfig) tt, M;U£, «^-StL 
[0 0 9 0] 

c, ^SI^S 12 b, 12 d £J;t>*i:gP3-? 1 2 e ic «fcoT*fR3 4xTV^S 
[0 0 9 1 ] 
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±8P3-? 1 2 e it. mm^JK 1 4 ICJ: b£^3&&lK^-t£ 
temmZm-tZS-t® l 2 e (1) a-^ai2e(l) .fcUfe/jN^Vw^ifiS 
Sr^-t^^BP 1 2 e (2) £. AjX^^ Z a 3-*gpi2'e(l) ©ifigtt, 

0K£oXlConT&*C^i;£<J:e>{C&oTV^ 0 gM3P12e(2) (D 

m*. Mitf , ^~;i/f 7 1 2 a (DtM 1 2 a (3) ©flgcfc U o 

[0 0 9 2] 

±«jK-^fy^i2actt, 2S«iit&;#U iiJfgp^i: UT<Z)tf 

-;i/^-^ygp 12a £T«gP#£ LT(Z)/K-;b^>y^gpi 2 c £ic iotMS 

[0 0 9 3] 

sK-^.y^as 1 2 a tt, 17^7 U >^ffi8 0 &JBfc$fc38BP i 2 a (1) , 
t^p^g|Ji2a(2) £J:0 { Wl2a(3) &^A,T*V^ 0 £ft £ (D&SP&tt, M 
^^©^M^&^-TSfeO-efeS. Ml2a(l) tt, *<D±miz 

Tf*-6. tfilSfaJ 1 2 a (2) ©ipgtt^M 1 2 a (1) <Z> *B <fc »j * £ < , 1 
2 a (3) ©Btt*r4SP12a(2) ©tl«fc »j < &o T V*<5„ -r&frt), 

asi 2 a (i) t^mmi 2 a (2) i:©3tiisfflj^ (jsat, mz mi<D&i&Bfti 

fcfcVO. ) fcJ;OTf!3SP 1 2 a (2) £ tfcigfflJ 1 2 a (3) £©3i*SfflJ# (J£*T, 
TV^ 0 tff-;i^y 1 2 a 5:^t--g>#SP^<Z)#ipS^fBl©cfi^«S^lC-iJr 

[0 0 9 4] 

JK-^v^fiP 1 2 a JCfeWSm 1 0>5S*gfflS#<Z>tfcett. fllAtf, THOfif 
(JfeliMRHOffil) (B&fiJ: UfctfeSILTVAS. _hgP3 - * 1 2 e <DMW<D 
Wl2ef0figlt Mill stf-^y^fiU 1 2 a £ jSW-SfK 2 ©3£*gffl$ 
U tifiilt^S. -r&fc>*>, _t3P3-* 1 2 e te, XT^TU>^ 
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<D&m£l%&-m?Z>£olZLT : bj:\<\ ±B3-V 1 2 e j3i^-;i/f7^ 
gPl 2 a(D#iflI#r6l<Z)cfiviM±, SVMC-gfc LT ^S, 
[0 0 9 5] 

tK-;1/^^^S 1 2 a©f 1 (DrnffiBftlZtS^X. 5fcjg9S 1 2 a (1) ©{ftJOT 
ttflBiaisi 2 a (2) ©Krfil©Sgi»®i:A^4D*3-^-aPK:feWS^Sr tt> flf 

<z>T?ttfc<, Mx.li9 Ofl^^l, 1 2 0£©ffiffl«fcfcS .1:3 ic^s 

Sr-hffi©<eHrtfc"t«ifclcj:y, ^3§gp 1 2 a (3) fcitftfias 
12a(2) ^?,«a!12a(l) iC^At* Si&j£tf>feft £ FTO-fti" * Z. t. 
Sfr 

[0 0 9 6] 

^-;b^>y^ai5i 2 ctt, 'sK-^y^asi 2 a nmzmm&m&zm-tzb 

>K~;i/^v ^fflSl 2 ctt, 3K-;i/^»y ^"BP 1 2 a (D^^gP 1 2 a (1) 
, rpmm 1 2 a (2) 1 2 a (3) tC* tl^n*fJCSi-S5fcfiSaS 1 2 c (1 

) . ^ra^Pl 2 c (2) feitfU&agaiSl 2 c(3) &-£A,T?^S. 
[0 0 9 7] 

EI 8 (A) , 01 2fcJ:t>*E!l 3JCa*OfcJ:3K:, _hgP^-;i/^^^l 2 a c 

SP3-^ 1 2 e ©t9flW<Z>— SPli, !K-;i/fy^l2a©M$12a(3) © — 
fiPfcas^WtC^-^-^v^LTiK^CWJCjfiJlgSn, v:7fflSl 2a^ 

LT#-;i/^y 1 2 c £ tj^l^C^^tlTV^,, — 08 (A) £<fc 
tfEIi 3tc^b£<fce>ic, _Lgpa-* l 2 e (D&jKD-miZ. UHPSPlOklCfc 

V^T, &%g&g|S12b, 1 2 d &^bTTMi9 ^^^^(C^M^tlTVN 
So ±»12 (±^-;i/fy^l2ac, figJ$&igc8|S 1 2 b , 

12d, ±3P3-?12e) £tfmWtZtlZ>Z.£K£V. fl&3jt(Z>45 

[0 0 9 8] 



3 8 
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tt, 3-r;i/^MSI5 1 4 s £ J: 1>*3§HP 1 4 x #*ft^;ftmj5fc3ftT^.5. M*(D3 

;i/S«!BBi»i 2 e h^fifcanrfe»j, #Bi3>r^ 1 4 tnj nmmmffii 2 e 

hfctt, n-Ol/g^P 1 4 s £^LTS^lft{C^M£#lTVA£ 0 ^HxfcJ: 
[0 0 9 9] 

0 8 (A), mi 2fc<fctf|gfl 3 (c^t7^<J;e>{c, «ttS;^->ioit 

-e©fti&flg^, sK-^y^asi 2 c tctstfssfcagasi 2 C (d 

Ig^WlCttflrtS Jr^tcfcoTVvs. 08 (A) fcj: tfE! 1 3 {C^Lfe<fc 5 
2»f£Jf a° * - > l 0 fcfc, Mx. «, _hM*i 1 2 fed: tffSBI a >f ;n 4 ©BBKflg 

[0 10 0] 

friz, ms (A) , 01 2feJ:tfHl 3 *m(S©^fllJC^*l»BI 
[0101] 

[0 10 2] 

d©fc£$8£l, _t3P3-? 1 2 e ftSrH-^gP 1 2 e (1) 

1 2 e (2) 'MSjiU _tSPa-^ 1 2 e £iK&totCj*jje3ftT 1^5 
SP 1 2 a ©«SgaJ 1 2 a (3) /\8KAf<6. MSP 1 2 a (3) IC^AbfcMU*, 
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tTOSP 1 2 a (2) &lfilTMM 2 a (1) /\€if5„ ftffiflS 1 2 a (1) /\ 
<Z>££, tf-^y^BPl 2 a0«&3gfflSl 2 a (3) JC^SALfe?K*©-fflStt, >tf 

-;i/^y^gpi 2 a fcrascftfcfciiesftTv^iK-^y^asi 2 c^nagfipi 

2 c (3) &C%£JtU ra«tCtf»ISSISl 2 c(2) fc^ESLTftMSl 2 c (1) (Dft 

agfflj^-esffji-ts. sfcsgasi 2 a (1) 1 2 c (1) ©jR^eDftsgas 

[0 10 3] 

3 ftTv*sra*S:a8#tB "Tit 

[0104] 

_tassK-;i/^-^^i 2 a c©e>t>, mm&&i 0 0©— gp 

Sr*^"rS-S*BfiP4)»*«±TJCK«S*lfe2o©apfi: (5fcjgaJ 1 2 a(l) , 12 

c(d ) iz&vm&.2n&&$iz-t&£.pkiz* nxom&tfi. s-r-^jgu:© 

fctfRffiflsStlS. £*UC,fcy, flBt^tsKUa-ACQ/hSV^agap 1 2 a (1) , 1 

2 c (i) ©*n^*i©^*ap*^+^j&*©«i*^j|i&3tisfetf>, mnt=.*- 

[0 10 5] 

*II©flt'(t 2 a c &2®*5tilL, ^tf>_t 

? JCLfctfJT*, iOftj&lCfcV^fc, tftlfc*-A-9>r h#'ffi«5S^iC^ 



4 0 
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<D&mn&Km vtf&cx a sK-^^^asi 2 c© 

P>, ^-y^TA/3A;i/h^©J|fl^*«#^SL*i, stf-^y^aii 2 art^c;l3^■^• 
5ra3fc©£84$^£K:W^e>o£#£l;&i: lt%, Jlfl^aiiEtciHfflrstifc-y^r 

[0 10 6] 

l o ©##ic <fc *J, _tasjK-;i/^y ^ l 2 a c fcTffiWKffis £ ©ISUcj?#©f*v^ 
M^-vy^JSl 1 L^BB&bfcv^-^yfc, #»f£il^#->l 0 ©fBSBfl 

^jc^i-sm^c^t, _tfflj3K-;i/^y^i 2 a c^e>aa»^^^^Jii i 

«H£Jf/**-> 1 OtBfcf&SStfsK-^y^BPl 2 a ©5fcS8«p 1 2 a (1) 
tisK-^/^y^ffll 2 c©$fc5g8Pl 2 c (1) ) ©5g^£««WJCffi«*r*«fc^»C'r 

&MJtSIt^tt5. Lfc#ot, ±SP7K-;i/5 1 ^y 1 2 a c fttfHKJfctfHK 
»ifiStcfev^T, HKJftoaiJij lCjgH-TS?K5|it©e«n^S:iaitt"r-Sz:i:*«-e 

2»ffiJiA#->l 0t±, _tfflS3K-;i/*-y:7l 2 a c^^TMt9Al 



4 1 
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[0 10 7] 

*MM<DMMT°i*. tf-JVf-yf&l 2 aWfSMl 2 a (1) 
, #|Rf8P12a(2) , ffej8&S12a(3) CD*-*l-£tl©#lW 1 , W2, W3^W1 
<W2<W3 ©BMfcfcfcS J:3tcOfc©T?, ±3B©#«Pffi©l8^C3ffy 
*i-etxvi, V2, V3i:nt, ❖SPffilSlOiK^UrL-A^M^feSfcv i 
<V2<V3t^5„ ZVtcito, 1 2 a KSfcAl/fclKJftW:, ^ 

SP12a(3) #e>4*ISSIJ 1 2 a (2) LT5fe3B» 1 2 a (1) Sift 

1 2 a (1) Ktt+#;&J^l83&#£tfi&3*lS. Z.<D£?\Z^ tf-fr+yJUl 2 

[0 10 8] 
[0109] 

[0 110] 

#2&B6©7gffi"ett, jK-;i/^y^l«f«gSi l 2 (jK-;i/f»;^»i 2 c 
©ffiv^jRms&^rsflKtt^W (MAtf, mtWi, ton 



4 2 
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-;i/^ytM8Jfl 1 2 £«j«*&&1£#Jft©ft3fc«M#, sK-;i/^ yaffil 2 

;/gpi2a) ^U&TMfll^ (jK-^v 1 2 c) ICfc^T 
[0 111] 

2<z>iffij££^iEJcftH&pu SteWic^jSsnssK-^yyasi 2c©i*r3Pic& 

[0 112] 
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-;i^v?$V> 1 2 &<Dm&LJ5&Z. LTte, ±IBLfc7 I/- £&KPie>-f, 
TTO^9^£^J&Lfc^h|WTOc;*A 0 y # 'J ^^itfiyf 

fev^Tvx^i:bT#|g^--s>^-;i/^^ygpi 2 a©ig«»;jis:«ifiigt- sj&e>« 

[0113] 
[0 1 14] 

pg?tf)R I ECi^xyf >^ #LJS «fc t) , _tgPrf<-;V^y ^"1 2 a c tf)Mi2TOe 

JiKRB&JxSfcCD-efcfcfcv*,, MAH Ell 4 {c^L^<fcc»ic, i»;f>y*ft& 

i o &fifc*u TM*I9 j^fltm-T* «fc^tcbT%»«k^. 3©J;e)^ 

HI 5tt, 08 iZttJfe-tZ&nX'&Zo M 1 5 IC^Lfc kolZ. TUP^fi 
9#»ffit-S3^x*y*>^3&fTofc»'&lC;i3^T, »JR a >f ^ 1 4 ©ffi® 



4 4 
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fctt*T&©^ffi©&tt©<6Tlcfc:fofc^, jK-^yy&Sl 2 a ©BUSS J: *J 
[0 115] 

^SOG (Spin on glass ) & £ £M 6 <fc 5 tC L T *> J: 
[0 116] 

v\ £ £^ bTX Ay # U >^&JB^5 J: "5 »c j&flfei 

©te, wa-iig-ftT^-pA (a in) , i/yn>im tsv n>mtm& 
£<Dmmmmttn$:m^2> ^oizirXb^^L. t.fc&*y*)i (Ta) , 

y$ytfx9-y (WTi) , (tin) *sif co^flBttt^fej»«:fliv^s <£ 

SKLT&J:^. ffi»3r-v y^JS 1 1 (Dmf&Ji'&t LXit, XAvZVy 

^f(Di&. CVD (Chemical Vapor Deposition ) ^Sr^V^S i 5 IC It t> J; Vn„ 
Zl(D e fce>&#&£Mv^fE^3r-vy >0il 1 fc^^S d £ ic J: U , *fw7M 
\%iz\£yfc-;ite£tf&m£ft£Z£*mfflX%Z>(DX, SH^-w^Mi i& 

[0 117] 

f&agtf, jK-;i/^y^"fflJi 2 ctcfew«5feagfflJi 2 c (i) ©^fi««icM-r 

SJ:3tcLfc#, i&?L^Z.nizm<bti2> : b<DX\ l $te<. -€-©«|Jfig©ffiflH± @ 
E&tc^3gRrfgT-&£ 0 MAtf, Ell 6 ic^Lfc ie>ic, #ittl;^->l o© 
aK-^v^api 2 clC£tt£«3Pl 2 c (3) ©®#1E«l*fC#« 
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ygpi 2 a h±gP3-* 1 2 e I 2 mlC^^S WcT'te, 

_h3P3-* 1 2 e^e>_tg|S!K-^/^y^l 2 a c iCfoJ^o TTfa^K&JfctfSfcti 

, 4#{c r^©^tij tf^c^-tv^fc-efe*. mm^i 2mizttJ&-tz>MWlt 

[0 118] 

>1 0 T«IHK*9 feJ:tf^»ffiSA*-> 1 0 (DM^t^Wtt) J: 

t*i±&v^ si nzmLf=.&oiz. TmmMQ±izmmi?w7m 1 1 

£7£f£L£:CD*>, rcDfE^^y^JS 1 1 iC#i&<|$JSA#-> 1 0 l:^t« £ 

©»*S:ll5ri:^Tfts. ESi'vewu l o o fc^fft-rsRS© 

R I EictSXy^^^SJCj: ±SsK-^^y ^"1 2 a c ©MiaM^tC £ 
tt£#»KJSA#-> 1 0 &|&£U IB»^^y^S 1 1 

[0 119] 

2M£86®7£»-cii, .L3P3-* (i2e) #gft#®J|iJi#3g;fre>fc.5 
^MiS9 l i:, ^J^«r;i/^^^^©^ilMMjS9 2 £#^K:St»;*j|x&* 

3gJ:»;*S (2 12e) «fc o IZ L X % <fc V*. ±§P 3 - * £ ^ <Z> cfc O £ "TS 



ffiSE4f 2001-3052498 



#2 000-195125 



[0 12 0] 

*^jfi©^«n?tt, »j»;3>f^/i 4©ft{Bff©»sgastcn>f;i/ig^aiJi 4 

l3>f;H4 ©#ffl®*l#Slc:3>f /i/ga&gp l 4 s SrSBig-rs ie>icit% «fcv^ 

[0121] 
[0 12 2] 

01 9~02 7 5:#iLT, #3P£©fl 2 ®^;66<Z>^»K:&5iSK8&C 

~02 4 JCfc^T, (A) ttxr^TU >4nSlcS£&Wf®S:a*U (B) ttSK 
MS#©x7/<7y >^®tc¥fTfcWTSr£^bTV*5. 02 5-02 7 Ji, £g 

j&3S5itxsic*f/S'r §mt$)^o m?, 02 51*02 otc^ufcttJBic** 

JG&U 0 2 6 &0 2 1 IC^L£^J1UC;TOU 02 7 &0 2 4 lC^L£^ffifC#f 
JCS-TS. ££U 02 6T'te, 0 2 1 JCfeW*j(fi3»B|2 4^©0^&#R&U 0 
2 7T?tt, 02 4 lCfeWS5»JK=z>f^/2 5, ftgftl&g 2 6 , 2 7fe±tf*-A-3 
- hjf 2 8^<£>0^£^B&UTV^ O 0 1 9 ~0 2 7 £ V>T, #0cf(Z) 

x, y, zmismzm-tzmm*. ±mmi(omm(D&n<DM&}im&t.L, $. 
^#0 ©_hta^ i ©m6©^i!8 ic h z> Mf&mm t m-&& k a m-om^ z 

[0123] 
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[0124] 

*mm<DmnT*\,$, &»*?*v?mi i*j&®.ht~<D*>. im^m^z-y i 

BmZffiO. 5~1. 0/im©JS^T«t-5„ Fl/^M 
ICMLT, Mi«2 0 0° C~2 5 0° C©^H^{CJ3^<S>^^T^[IMS$:^ 
•t 0 3©;&n«t3l&CJ: >j> Ell 9 Kmb£J:e>&C, »I;^->2 1M 
3;ft£o 2 1 ©^Mafi^ti. -^<DTOBPJCi£o< tCo4xT^ 

[0 12 5] 

U, 1. 5^x^J^_h(Z)^VN^mS$:*t-e^ffiMM, i^.i^ti<f:^j;S 
>K-;i/^^yttf|gjg 1 2 2 fcifaO. 8- 2. 0 # m<Dm&T*J&f&-tZ> a tf? 

- ^ zfmmm 122 ©^jm tttit iifafg 1 omffiomniz & # £ 

-^^^^fffigM 1 1 2(Z)^^^{c > ^^©fts, flUtf, gffc«*£H8itc 

1. 5r^7^±©I^i*SS5:ttSliffi#Mt'$>S3A;i/ht^ (Fe 
Co) , *?J\,n=.VJ*ziXfl,h1kWMk%0'&& (FeCoZrO) * fct *; ;i/ 3 n 
f (FeZrN) & ^(DT^Jiy y^^^fflv^ J; ^ JC L/T=b 

[0 12 6] 

#cfc, 02 0{c^b££e>fc, M>U£CMPj£}ci tf-ji^-yy'MMm 1 

#->l 0tf)gBI8TOcJ: U fetuWcDMiCfeW^^-^^^^Buigji 1 22ffli 
mtfffiO. 5—1. 5 /imgglCfc<&*T?ff e> a 



4 8 
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[0 12 7] 

EI 2 0t$£Xfm2 5 fC^L£. «k v^tifSBM 1 2 2_t&C, 

Mx.ii7 l/-A#>o£&&Cj: ft(Fe), (Co) fcj:tf:=.y>r;i/ 

(Ni) 1. 5je*±0lSv^^3|itafSS:^'f WAtfafc- 

»;^rJl/3;U (CoNiFe;Co:4 511%, N i : 3 011%, F 

e : 2 5fi4%) J: yfeS/K-^f y^ffi2 2 a 1 . 5 — 2. 5 ^ mCDjJ^ 

^>y^@«sg«i 2 2±K«Hfci&&a$2 2 b (02 sT-ttia^T) ■kmmmizj& 

m-?Z>, tf-Jl7y7B2 2 a£J:tfti£&giRg|S2 2 b (B-ttl-entt, 

2 2 CD ~-8P£*|j£'r 5 Jtf-;i/^y ^fflJ 2 2 a £ «fc BP 2 2 

b©jK-^y^tSf«g»i 2 2±jc«ttsBBKffi«, ^m#&£<fctf«^ift#$i[ 

±mm 1 (DmmOMMlZ&tt Ztf- y ?m I 2 afcJ;t>*a!&g^gPl 
2 b©»^i:««I^Sn?»S. stf-;i/^v:/fflJ2 2 afcfc, Mx.li, ftJ*tSH2 
8lC^L£<fc-5&C, 5fe3gfi|$2 2a(l) , W2 2a(2) £ <fc TOM 2 2 a (3 
) ir-e, jK-;i/^y^ , fiP2 2 a*«, *»retcfews f|l 

[0 12 8] 

>K-;i/^^ygP2 2 a £<fct>^{i&^$E3P2 2 b CD35l;£ & V* ^ £ hX. 

tf, «ISaP^l 0 0 Sr^-t«5fc«)Ox*/^>^a{cj:*;, tit-fr^y zf&2 
2 a;fcJ:tflK»g&fc8|S2 2 b 4x^n©BBK1S«^©SP^^— «IC1B »J T»f 
&tlS«fc^JCXy^>^#S:iSffiP-rs 0 r©x»y^>y«taK:«J: »J, EI 2 1 £ 
<fctf0 2 6tC^Ufc<k3Kl, sK-^/f-y^l&ggjBl 2 2©^^, /K-;i^y^gp 
2 2a 33<fctf?8»&»i5a$2 2 b ®^tl^4x©BBKfiB«JK^©iS«»Cfe^S#fiBltt 
i^->2l, 8a»^^y^*ll, #M&14JSA#-> 1 0 33<fctfTfflH8ffi9 



4 9 
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, hU A«jgS:W"r5aiflias^2 0 #-;i/?-y:7SP2 2 

2 a & <fc T$m&mmw> 2 2 bo-t^i-Ftie^txy^^^sti. *a>mm±w.'p 

[0129] 

/tf-;b^y :/3P2 2 c jS£Z$m3&mm3 2 2 d fcfc, /K-;i/^>y ^3P2 2afeJ: 
tNK»8MBfi|J2 2 bC^nHPiX^StS^O^W^filt&^t-Sfe^-e&S (121 
2 8 #Bg) o y:7fflS 2 2 ct±, $s*gfflS2 2 c (1) , t*>fSaS2 2 c (2) 

«ktf«3BfflJ2 2 c (3) £l^/uT'^£„ ?K-;i^y 2 2 c J: 2 
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